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Computer simulations are used to evaluate doctrine, training
procedures, equipment and occasionally to study current battlefield
scenarios. In any future conflict there is the strong possibility that
toxic chemical agents will be empnloyed by opposing forces to achieve a
tactical advantage. As a result, computer models are heing modified or
developed to study the effects that chemical warTare will have on mili-
tary operations.,

Among the duties and responsibilities of the Tactical Oper-
ations Analvsis Division (TOAD) of the US Army Materiel Systems Analysis
Activity (AMSAA) is the formulation, development, raevision, or refinement
of computer simulations, i.e., war games. Ore of the major areas of
interest in a chemical warfare scenario, and which is addressed in very
few of the current models, is the degradation of personnel efficiency
resulting from the necessity to wear chemical warfare protective gear.
To accurately and realistically evaluate the effects of degradation
through modeling, a viable data base is a primary requirement to develop
and/or validate a reliable model. AMSAA is attempting to develop this
data base.

A draft interim ncte detailing the initial effort was dis-
tributed on a Timited basis in mid-January 1981, along with a letter
soliciting comments, criticism, guidance, data, etc. Responses received
from this request have been incorporated, to the extent possible at this
time, into the current report. Distribution of this report has been
considerably wider than that of the draft interim note. As before, a
request has been made for comments and suggestions, but the primary
interest is in accuiring quantified data that is more recent, more
reliable, and that more realistically reflect plausible combat conditions.

Information received will be incorporated into a revised
report which is tentatively planned for mid-1982. AMSAA POC is John
Rakaczky, DRXSY-TN, Autovon 283-4485, Commercial (301)-278-4485.

Previgusly distributed copies of the draft interim report
dated 19 January 1981 should be destroyed.
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THE EFFECT OF CHEMICAL PROTECTIVE CLOTHING AND FQUIPMENT ON
COMBAT EFFICIENCY

1. INTRODUCTION

With Lhe recent renewed interest in chemical warfare, there
have been effarts to analyze the effects of this type warfare by means
of models and/or computer simulations of battlefield scenarios. Part of
these efforts have been addressed to the degradation of unit effective-
ness as a result ot having to wear and work in chemical protective gear.

The vulnerability of troops exposed to & toxic chemical agent
environment can be reduced by donning protective clothing and equipment
such as a mask, hood, gloves, overgarment, and boots. At the same time,
however, wearing these itenms, particu]ar&y fog extended periods of timo
and/or at high ambient temperatures (>80°F/27°C), frequently reduces the
efficiency of individuals performing their assignod tasks. This indi-
vidual degradation can and do2s eventually reduce the overail combat
effectiveness of entire units.

A large portion of the degradation of individual and unit
efficiency can be attributed to several inherent characteristics as-
sociated with the individus4l items that comprise .he chemical warfare
(W) protective ensemble. Specificaily, these include the following:

¢ Heat stress or heat build up due to the weight and bulki-
ness of the overgarment. The lack of "breathability” of
the overgarment alse contributes to the heat build us.

e Respiratory stress due to the air resistance of the pro-
tective mask filters and outlet valves.

e Reduced dexterity in the forearm portion of the overgarment
and reduced manual dexterity due to weariny gloves. Some
lToss of dexterity can also be associated with the overboots.

¢ PRestricted vision and hearing (communications) due to mask
design.

In addition, morale and psychoiogical stress, which are functions of
being under attack, are contributing factors to the genaral physical
discomfort caused by the protective clothing. Of these, only heat
stress has heen investigated in depth or quantified to any extent,
primarily through the efforts of Dr. Goldman and his associatosl§§
USARIEM (US Army Research Institute of Lnvironmental Medicine).
Quantitative evaluations of other factors affecting degradation have
been rather 1imited.




The amount of dagradation in unit effectiveness firom heat
stress caused by wearing CW protective clothing is a function of several
variables. Among these are (1) the type and combinations of eavirormental
and protective ensembie worn, (Z) the envirormental conditions prevailing
at any given time, (3) the duration during which a specific ensemble is
worn, (4) the level of labor or activity sustained during the time a
specific ensembie is worn, (5) the physical state of the personnel at
the time the CW ensemble is donned, and (6) the degree to which the unit
is trained in wearing protective ¢lothing.

The Army employs the Mission-Oriented Protective Posture
(MOPP) system to protect personnel against chemical agent attack. This
is a flexible system intended to serve as a guide to commanders and is
designed tc facilitate mission accomplishme.t. It "requires ine soldier
to wear individual protective equipment consistent with the chemicg1
threat, the workrate imposed by the miscicn, and the temperature".” A
tabulated summary of current MOPP levels is shown below.

TABLE 1 - DEFINITION OF MOPP LEVELS

PROTECTIVE CLOTHING AND EQUIPMENT

MoPD OVERGARMENT QVERBOQTS MASK/HOQD GLOVES
1 Worn, open or closed Carried Carried Carried
based on temperature
2 Worn, open or clused Worn Corried Carried
based on temperature
3 Worn, open or closed Worn Worn, hood Carried
based on temperature open or closed
based on tem-
perature
4 Worn, closed Worn Worn, hood Worn
closed
Baseline Not worn Not worn Noxt worn Not worn

This report will be limited to MOPP 4, full or maximum protec-
tion, and the ba:eline condition, which is no protective clothing at all
(only the normal duty uniform consistent with a specific task and environ-
mental conditions). Also, no attempt will be made to determine what
portion of the total amount ¢f degradation can be attributed to any
specific item of the CW ensembie.




2. APPROACH/RATIONALE

Earlier attempts to model degradation reportedly have been
inadequate, one of the major yeasons being a lack of empirical data with
which to validate the models.” The US Army Materiel Systems Analysis
Activity (AMSAA) has initiated a program designed to provide these
data. The objective of the first portion of this program is to estab-
1ish and develop a data base which can be utilized to provide realistic
information regarding the tactical effectiveness of units in a chemical
warfare environment by means of computer simulations.

The successful establishment of a viable data base would
enable the accuracy and validity of previous modeling efforts to be
determined. It might also serve as the basis for the development of an
entirely new model. The demonstration of a reliable model with which to
ascertain the realistic effects of degradation would reduce the need for
a costly and time-consuming test program. Current doctrine, training,
and equipment, as they relate to CW, need to be evaluated now, so that
any modifications that are required could be initiated and implemented
without undue delay (as is likely to result from an extensive test
program). Subsequent tests and training exercises could be employed to
refine and validate existing data.

A two-phased approach was employed in develcping the data
base. One phase involved the review of the literature to determine if
results or data from any earlier tests or studies were applicable to
this program. Examples of the specific types of information sought
included the following:

e Tasks or functions normally performed by military per-
sonnel, as individuals or as units, in tactical situations;

e Times to .perform specific tasks (see note below):

e The degreé of protection, or MOPP level, employed by
personnel while performing specific functions;

e¢ Temperature conditions prevailing at the time the specific
functions were performed;

¢ Any previous modeling efforts that might provide infor-
mation that could be applied to this program.

NOTE: At this noint in the program, time was selected as the primary
parameter to be considered in determining any decrease in unit effec-
tiveness because ¢ the ease by which it can be mezasured, and hecause
differences in time are reudily comprehendible. 1In addition, time is a
critical factor to be considered in the activities of any unit within

the area o7 tactical operations. However, it is recognized that there
are other parameters that can be employed to measure unit effectiveness.
These include the probability of hit, rate of fire, target acquisition,
effective ranges, etc. It is anticipated that these a¥ls2> will be studied
later in this program.

1
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Concurrent with the literature review, a survey (Phase 2) was
conducted to obtain and catalog the major functions or tasks that various
units within the different branches of the Army might be required to
perform in tactical situations. The branches surveyed include cowbat,
combat support, and combat service support types. Specifically, these
were air defense, armor, artiliery, aviation, chemical, engineer, in-
fantry, medical, military police, ordnance, quartermaster, signal, and
transportation.

Ttems of particular interest in this survey inciuded thke size
and type of tne unit (including personnel and vehicles), the specific
major functions that these units frequently perform, and workload (heavy,
moderate, light) or amount of energy required to accomplish these tasks.
Zxamples of functions in which heavy workloads are required include the
loading/unloading of ammunition by hand, a forced march, digging with
hand tools, infantry in dismounted attack, etc. Moderate workloads are
exemplified by tasks such as infantry in dismounted defense, activity
normally associated with units ir reserve positions, some reconnaissance
missions, certain maintanance operations, etc. Light workloads usually
imply activities such as administrutive tasks or motorized movement. In
addition, the times required *o perform these functions without chemical
protective equipment were obtained. The times assumed relatively ideai
conditions, e.g., daylight, moderate weather, trained troops, etc.

The majority of information (funrction, workload, times w/o CW
gear) was obtained through interviews with officer personnel of rank 03
to 06 assigned Lo the various APG activities (AMSAA, TECOM, 0C&S, MID).
The manner in which this was done was to (a) select officers from the
different branches represented on the personnel rosters of the activities,
(b) have discussions with as many from each branch as practical, then
(c) prepare tables as showr in this report based upon these discussions.
The information was essentially first hand in that these officers had
coomarded units that performed these speciiic tasks. The times were
those they considered to be reasonable to accomplish the task {w/o
protective gear), times they would accept as the comnanding officer of
the unit. The higher ranking officers displayed more experienze in more
diverse a~ras; the lower ranks had more recent, albeit limited, experience.
In some initances, the officers interviewed had participated in the
preparation of ARTEPs (Army Training and Evaluation Frograms). Others
had participated in training exercises in which CW protective gear had
been worn. (Although they were not able 1o provide any guantitative
data, they did provide some valuable opinions and estimates of the
effects of CW protective gear.) Additional or supplementary information .
was obtained from the appropriate FMs (field manuals), TMs (training
manuals), SQTs (skill qualification tests), and ARTEPs.

The tabulated data obtained in this manner to date are given
in Tables 2-14 [(first 5 columns). GBriefly, this information inciudes
the following:

¢ The type and size of the wi it of interest;

0 The major functions performed by the unit {along with a
descriptive or qualifying plirase where applicable);

12




0 The level of workload reguired to perform the function;

0 The amount of time that could reascnably be expected to be
taken to accomplish the function, without any protective
clothing (wearing only the normal duty uniform in keeping
with task reguirements).

Times shown for performing tasks without protective clothing assume
relatively ideal conditions of daylight, moderate weather, trained
troops, etc. It was also assumed, agaiii where no (W protective gear is
worn, that there would be no difference between the time required to
perform a specific task at_temperatures near 20 F than it would at
moderate temperatures (*600F). The fact that wearing cold weather
clothing in itself (w/o CW gear) may influence the performance of per-
sonnel not considered at this point in the program. As data become more
refined, however, this may need to be addressed.

3. RESULTS AND DISCUSSION

After several documents were reviewed]o']s, it became aprarent
that there was a paucity of quantified information concerning the degra-
dation of unit effectiveness as a result of wearing CW protective equip-
ment. Much of the data were of a subjective nature and therefore were
considered to be of limited validity and applicability. Test conditions
varied and were sometimes uncontrolied, thereby makina compari:zons
difficult. '

A detailed review of all the documents examined will not b?g 20
presented here. However, it should be noted that two recent reports “>°",
r:blished subsequent to the initiation of the work described herein,
provide excellent fgmmaries of previous chemical performance testing.

The first of these ~ presents the results of a literature search made to
examine the effects of .the use of chemical protective clothing and
equipment on mission performance. From the 1ist of reports reviewed,
several were selected for further analysis. A critical assessment of
these tests was made and the findings reported in Reference 20.

Some of the major pcints of this assessment20 include the
following:

¢ There was no uniformity in the structure of the tests, the
parameters they attempted to measure, or in the manner in
which performance was measuved. This was attributed to the
fact that the tests were performed over a period of 20
years, were conducted by different organizations, and were
conducted under different technological and military
conditions.

® The greatest amount of data is available for infantry
missions and tasks, and cover attack, defense, and ret-
rograde operations for squad, platoon, and company size
units. A disadvantage is that most of the data are pre-
sented in terms of staytime, the length of time an indi-
vidual remains in protective gear until he becomes a

13



casualty or untii the unit becomes ineffective because of
heat streoss.

¢ The duration of most of the tests was too short to be able
tc assess the effects of rotation of individuals or tasks
to maximize unit effectiveness over time.

¢ There are almost no data for a tank company or battalion.

¢ Artillery data are limited. There was no live firing, and
the scope of tests was Timited.

e There was little or no data for any specialized type of
combat, such as airborne operations, river crossing oper-
atiors by engineer units, etc.

o No data were avaiiable for cold weather conditions, or for
ocperations over tough terrain or in deserts,

¥ N9 extensive testing was done over a variety of MOPP
condiLions.

® No tests were reported in which females were included.

A review of the literature, specifically those rngrgf_ég
which previcus efforts to model degradation were desciribed '’ .
also indicated that each model had some limiting factors that generally
restricied, nr qualified its use. The principal deficiency most fre-
quently mentioned was tie lack c¢f sufficient empigical data with which
to verify the model or to determine its accuracy.” As an attempt to
provide this type of data, Tables 2-14 were developed.

Since the desired data were not available from traditional
sources (results of fieid tests, training exercises, recorded but unpub-
Tished test results, etc.), it wa necessary to calculate the time
required to perform various functirns while wearing full CW protection
(MOPP 4). Calculations were made 1or three different temperatures, as
indicated, amd the results entered in the appropriate column.

The bases upon which these calculations were made are provided
in Tabjec 15 and 16. Table 15 gives work/rest values extracted from FM
21-4C.7 These data are intended to serve only as a guide to commanders
to enable tnem to carry out their assigned missions with a minimum or
negiigible number of heat casualties. It should be noted that the
indicated rest periods are those needed to allow an adeguate amount of
cooiing time fcr the dissipation of accumulated body heat. Also, the
work/rest values dare cyclic and may be repeated for as many times as
necessary to complete a task. The use of the data in Table 15 is some-
what 11m3ted. rewever, in that there are no data given for temperatures
helow 21°C (70%F}. Tor a detailed discussion of the MOPP system, its ,
use and fmplementation, the reader is referred to FM 21-40, Chapter 5.

*Revised MOPP tables are veportedly being prepared, but are not avail-
able at this time.

14
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1
TABLE 15 - CYCLIC WORK/REST VALUES (MINUTES) WITH NEGLIGIBLE HEAT CASULTIFS.(l)
TEMPERATURE RANGES ]
MOPP  WORK 21°¢ 21-26°¢ 27-32°¢ 33°C ﬂ
LEVEL  RATE (70°F) (70%-79°F) (80-89°F) (90°F)
1 Low (2) (2) (2) (2)
Moderate (2) (2) 60/20 40/50
Heavy (2) 60/15 40/25 30/50
A l.ow (2} (2) (2) 50/50 4
Moderate (2) (2) 50/3% 30/60
Heavy 60/30 45/30 25/30 (3)
<
3 Low (2) (2) (2) 60/30
Moderate (2) 60720 40/35 30/50 %
Heavy 40/20 35/30 (3) (3) \
4 Low (2) (2) 40/30 20/50 1
Moderate  40/20 30725 20/40 (3) i
Heavy 20/25 (3) (3)(10/50)* (3)

e e e AR - A it A

(1) Data extracted from Table 5-2, page 5-12, of FM 21-4G, C1, dated
14 October 1877 (Reference 8).

(2} Under these conditions any reasonable work/rest periods will suffice
to prevent heat casualties.

(3) tnder these conditions work time will be severely limited, and even
very short periods of heavy work could result in heat casualties.

TH e s Ao | st et At et a e & o e o

*Estimated value employed in calculations,

el ok el St m At el
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TABLE 16 - WORK/REST TIMES (MINUTES)(

paseLINE (2)

WORK WORK REST

TEMPERATURE LOAD TIME TIME
-7% LIGHT g (3) 15
(10%F) MODERATE NHB 15
HEAVY NHB 15
10°¢ LIGHT NHS 15
(50°F) MODERATE NHB 15
HEAVY NHB 15
29°¢ LIGHT 180 20
(25°F) MODERATE 90 50
HEAVY 25 70

1)

MOPP 4

WORK REST

TIME TINE
NHB 20
NHB 30
30 30
NHB 30
NHB 50
25 50
60 00
40 00
15 00

(1) Data extracted from Appendix H, Annex I1I, 61 JTCG/ME-75-13, pages H-56,

H-57, and H-58 (Reference 24).

(2. Uniform is that normally worn in keeping with conditions; no NBC protection.

(3) NHB - No heat build-up; personnel can work for 2 hours or morc and not

build up sufficient heat to be degraded.
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Table 16 provides a compilation of work/rest tgwes extracted
frem Annex 111 to Appendix H of Report 61 JTCG/ME-75-13.°7 The data
evolved from the Project MANDRAKE ROOT Addendum Study and are based
solely upon heat stress. Allowable work time was derived by means of a
calculation that considered the hourly heat build-up in mar and the
maximum allowable heat before strass conditions occur in man. Requirec
rest time was calculated by takingc into consideration the hourly heat
build-up factor and the total heat loss due to wearing a particular
protective ensemble, The work and rest times are absolute estimates.
The amount of heat output assuciated with the designations of light,
moderate, and heavy work loads are 150 Kcal/hr, 200 Kcal/hr, and 400
Kcal/hr, respectively.

Attempts to quantify the effects of factors ?fher than heat
stress have been hampered by a lack cf empirical data, and thus were
not employed here. Ameong these oiher factors were visual acuity,
respiratory stress, manual dexterity, and psychological eoffects.

The work/rest times shown in Taoles 15 and 16 were applied 10
the function/t me data 9§ Tables 2-14, except in the case of the Quarter-
master Units (Table 12)°7, and in the case of the TOW crew (Tahle
8a)=". The manner in which this was done was essentially to add the
recunmended rest times to the time given as being reauirea to accomplish
the task without CW prctective year (for the zppropriate workioad and
temperature). As examples. :f the time required to perform a task
requiring a nheavy workicad viihovi CW yea. was yivein as 00 mindtes under
relatively 1gea1 cunditions, &he times to perform the same functicn at
20, 50 or 85°F (-7, 10 or 227C) while in MOPP 4 were calculated as
follows:

e At 20°F (u7°C), the cycle tc complete the task consisted of

30 minutes ot work nlus 30 minutes of rest, folliowed by 3C
minutes of work and an additional 30 minutes of yest. The
tozal time calculated was 120 minutes, twice that expected
to complete the task without the encumbrance of CW protec
Live clothing.

e At 50°r (IOOC), the cycle to complete the iask consisted of
25 minutes of work followed by 50 minutes of rest, another
25 minutes of work followed by 50 minutes of vest, and
finally 10 minutes of -ork followed by a 20 minute rest
neriod. The total time calculated to complete the task was
180 minutes, three times ithe expected time under normal
conditions.

o Mt 85% (?902), no work/rest times were given. Therefore,
an extranolated value was wincorporatea intuv Table 15 and
employed ir the calculatirns., It was decided to use a 50
minute rest period for every 10 minutes of heavy work.

(Thic 10/50 value is probably conservative and the situation
is Tikely to be worse, i.e. . more time tc rest and recover
«“ill be necessary.) Thus, the total time calculated t»
complete the example task was 360 minuies, six times that
normally required.
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Calculations of times were made in a similar mannec for all
the tasks in Tables 2-14, except for tnose mentioned earlier (i.e.,
Quartermaster Units and TOW Crew, Vables 1Z and 8a, respactively).

Examination of Tables 2-14 indicates a significart increase 1in
the time required to perform tasks while in full MOPP, and that ¢ tremen-
dous increase in time can be expected to ccmplete those tasks reguiring
heavy workloads at high temperatures. During the work period the uctual
work time may in reality increase cdue to a decrease in efficiency. The
result would be that more rest time would be required. Therefore, the
computed times represent a pronable minimun amount of time thagmay be
required to accomplish these tasks, and will Tikely be higher.”

[t should be noted that the computed times do not take into
account staggerad or rotated work assignmentis, or allocating more rrople
to those tasks considered to be especially critical (assuming that a
source of additional manpower was available) The times do include a
rest period after the final work period to enahle personnel to recover
s0 they can perform their next task.

Another point to consider, but which is not reflected in the
tables of computad date, is that if it were known that a unit was to be
replaced at a specitied time, tha personnel could work to a point of
exhaustion, and not have to regulete their level of work to be able tg
perform additionsl vasks later. “he data in Table 17 (from FM 21-40)"
provide guidance toward determining the duration of sustained periods of
work before the onset of significant heat casualties.

4. SUMMARY

The program to date can be summarized as follows:

¢ A search of the literature revealed a scarcity of quanti-
tative data of the type desired. A large portion of the
data was of a subjective nafure. while most ot the quanti-
tative dota was besed solely upon heat stress with tittle
or nc consideration of other factors such as manual dex-
terity, visual acuity, or psychological factovs.

o Partial task (function)/workload information has been
compiled for several branches of the Army. Additional and
revised data will be incorporated intu the program as they
become available; quantified test data will replace cal-
culated data as tests are developed and performed.

e Degradation times for these tasks (functions) have been
computed by using the best data currently available, viz.,
the work/rest times presented in Tables 15 and 16 of this
reporc.

This report has described the initial efforts dirvected toward
estabiishing and develeping a data base which can be utilizec to generate
meaningful and realistic degvadation data through computer simulations.
Since ¢his effort has net been comnleted butl will he updated and revised
in the futurz, no conclusions have been made at this time.
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LEVEL
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TABLE 17 - MAXIMUM TIMES (MINUTES) WITH MINIMUM HEAT CASuALTIES.(D)

WORK
RATE

Low
Moderate

Heavy

Low
Moderate

Heavy

Low
Moderate

Heavy

Low
Moderate

Heavy

Data extracted from Table 5-4, page 5-16, FM21-40, Cl, dated 14 Occuber 1677
(Reference 8).

Under these conditions, fatigue caused by exertion will probably be the
limiting consideration rathe~ than body heat buildup.

TEMPERATURE RANGES

21°¢ 21°-26%C

(70°F)  (70°-79°%F)
(2) (2)
(2) (2)
(2) (2)
(2) (2)
(2) (2)
(2) 170
(23 (2)
(2) (2)
200 95
(2) (2)
(2) 115
60 50

12

27°-32% 33°%
(80°-89°F)  (90°F)
(2) (2)

(2) 100

110 50

(2) (2)

(2) 65

65 45

(2) (2)

140 55

55 a0

(2) 89

65 40

49 30

?
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5. FURTHER EFFORTS/RECOMMLNDATIONS

It should be emphasized that the computations presented herein
are based upon the best information currentiy available. This is to say
these data should not be considered as final, but only that there is
nothing better at this point in time. It is anticipated that where
impractical times have been presented, more realistic data will be
obtained, either from published reports not yet located or from per-
sonnel with first hand knowledge or experience (test/training partic-
ipants).

Further efforts will continue to be directed toward updating
and expanting the data as it becomes available. Times will be revised
to refleci more realistic situations. Tasks (functions) will be ex-
panded as more information is collected., Degradation times will be
computed where necessary., An updated version of the data contained in
this report is planned in approximately 6 months.

To obtain valid data to support this effort the following
recommendations are offered:

e Training exercises, field exercises, etc., should be con-
ducted with and without CW protective gear.

¢ Tests shouid he conducted to determine the degree of
improvement in effectiveness or efficiency as a function
of the number of times tasks are performed while in CH
protective gear,

o Accurate measurements of such variables as time, accuracy,
rate of fire, pr pability of hit, ability to acquire tar-
gets, etc., sheuld be made. Determine the differences in
these parameters with and without CW protective gear.

e Data should be acquired for major Lattlefield systems and
weapons (e.g., IFV, CFV, ITV, 60 mm and &i mm mortars,
VIPER, TOW, etc.).

e As much data as possible should be obtained from field
commanders and should not reflect “sterile” test condi-
tions, Data should be "hcnest" and rot be that which makes
the unit look good.

® Intermediate MOPP levels should be studied in more detail.
® The effect of acclimatization should be studied to deter-
mine if training will significantly reduce degradation and

if so, by how much. As a corollary, examine the effects of
physical conditionirg.
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Tests should be conducted in various climates with emphasis
on those where a substantial threat exists.

Cold weatner operations should be studied tn determine if
any degradation occurs from the cold weather clothing by
itself, and what effects are »nroduced by wearing CW pro-
tective gear in a cold environment.

Tests should be conducted for extended periods of time (€
hours) to determine the extent of degradation as a function
of time,

Tests should bhe conducted to provide data for situations in
which personnel are fresh (rested) and fatigued, with and
without protective ensembles.

Where necessary, a series of "mini-tests" should be designed
to provide empirical data for inclusion in this program.
Such tests might be performed by the US Army Combat Develop-
ments Experimentation Command under the direction of HQ
TRADOC.

74

i A S I e i v it N ot




10.

11.

12.

REFERENCES

R. F. Goldman, "Tolerance Time for Work in the Heat When Wearing CBR
Protective Clothing", Military Medicine, Vol. 128, No. 8, 776-78¢,
August 1963.

P, F. lampietro and R. ', Goldman, "Tolerance of Men Working in Hot,
Humid Environments", J. Appl, Physiology, Vol. 20, No. 1, January
1965.

R. F. Goldman, "Energy Expenditure of Soldiers Performing Combat
Activities", Ergonomics, Vol. 8, No. 3, 321, July 1965.

R. J. 7. Joy and R. F. Goldman, "A Method of Relating Physioloygy and
Military Performance: A Study of Some Effects of Vapor Barrier
Clothing in a Hot Climate", Military Medicine, Vol. 133, No. 6, 458-
470, June 1968.

H. DeV. Martin and R. F. Goldman, "Comparison of Physical, Biophysical
and Physiological Methods of [valuating the Thermal Stress Associated
with Weariny Protective Clothing", Ergonomics, Vol. 15, No. 3, 337-
342, 1972.

R. F. Goldman and J. R. Breckenridge, "Current Approaches to Resolving
the Physiological Heat Stress Problems Imposed by Chemical Protective
Clothing Systems," Proceedings, Army Science Conference, 1976.

R. G. Soule, K. B, Pandolf, and R. F. Goldman, "Vol.ntary Morch Rate
as a Measure of Work Qutput in the Heat", Ergonomics, Vol. 21, Non.
6, 455-462, 1978.

FM 21-4C, C1, NBC Defense, Headguarters, Department of the Army,

Washington, DC, 14 Oct 1977.

J. U. Claiborne, Mathematical Modeling of Parsonnel Degradation,
Volume 1. Background Information and Theory, ARCSL-CR-7907T,
Chemical Systems Laboratory, Aberdeen Proving Ground, M), Dec 1973.
(Unclassified Report)

ROAD Battalion Operations in_a Toxic Environment (U), Volume 1 of
3, Operational Capability Experiment, US Army Combat Developments
Command Experimentation Center, Ft. Ord, CA, dated Dec 1963.

{Unclassified Report)

Mission Degradation Resulting From Chemical Protective Postures,

PROJECT SUMMIT (U), US Army MUCOM Operations Research Group,
Edgewood Arsenal, MD, dated Apr 1967. (Secret Report)

Addendum Study, Project MANDRAKE ROOT, A Tactical Chemical-Biological

Operations Study (U), US Army Combat Developments Comnand,

Tt. McClellan, AL, dated Jun 1967. (Secret Report)




13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Field Evaluation, Mission Effectiveness in a Toxic Environment
(METOXE), Final Report, 5th Infantry Divic-on (Mecharized). con-
ducted at Ft. Carson, CO, 19 Sep-14 Nov 196R. (Unclassified Report)

Final Report, Troop Test Mission Effectiveness in « Toxic Enviror ent
METOXE Ii, 5th Infantry Divisfon (Mechanized), Ft. Carson, CO,
Oct 1962. (Unclassified Report)

Field Eva]uation Mission Effectiveness in a Toxic Envirormert
METOXE | - Maintenance, HQ, Tst Infantry Divisian (Mechanized),
Ft. Riley, KS, Jul 1971, (Unclassified Report)

CPT James B. Cross, Individual Research Project, Degradation of
Performance Due to Wear of Protective Clothing ang Equipment ('),
Ordnance Advanced Course, C22-#2, Section H, 1975." (Cantidential)

GRAND PLOT III, Final Report, Volume I and Supplement to Volume T,
HQ, US Army Combat Developments Experimentation Command, Ft. Ord,
CA, Mar 1976. (Secret Report)

GRAND PLOT III (USACDEC Experiment FC 027), Evaluation Report,
USADCAS Project flo. 76-GP 111-007, September, 1976. (Secret)

J. L. Carr, B. M. Corona, S. E. Jackson, and V. L. Bacnovchin, The
Effects of Chemical Biological Clothing and Eauipment on US Army
Soldier Performance: A Critical Review of the [iterature (A
Preliminary Survey), Technical Memorandum 12-80, USA Human Lngi-
neering Laboratovy, Aberdeen Proving Ground, MD, 21005, July 198C.
(Unclassified Repart)

J. L. Carr, R. L. Kershner, B. M. Corona, and S. E. Jackson, The
Effects of CB C.othing and Equipment on US Army Soldier Performarce:
A Critical Assessment of Performance Testing, Technical Memorandum
25-80, USA Human Engineering Laboratory, Aberdeen Proving Ground,
MD, 21005, November 1980. (Unclassified Report)

Techniques for War Game Assessment of Chemical Operations, Final
Report, BDM/CARAF-FR-76-033, BOM Company, Combined Arms Research
and Analysis Facitity, Leavenworth, KS, Sep 1976. (Unclassified
Report)

IDA Tactical Warfare Model: A Theater-Level Model of Conventionai,
Nuclear, and Chemical Warfare, Volume TIT, Part T, WSEG Report 275,
Institute for Uefense Analyses, Ariington, VA, Nov 1977. (Unclas-
sified Report)

Studies of Linuid Agent Detector (LAD) Devices, Volume I: Preliminary
Cvaluation of [AD [mployed in Selected Scenarios, ARCSL-CR--78018,

Cavspan Corp., Buffalo, MY, Nov 1977.  (Confidential Report)




24.

26.

27.

Chemical Agent Decontamination Study, 61 JTCG/ML-75-13, Joint
Technical Coordinating Group for Munitions Effectiveness, Aberdeen
Proving Ground, MD, Mar 1977. (Secret Report)

Table prepared by CPT Andrew W. Knight, HQ TECOM, APG, MD, July 1980.

Letter, ATSH-CD-MS-C, dtd 20 Feb 1981, subject: "Effect of Chemical
Protective Clothing on Combat Efficiency" w/Inclosure (Letter ATSH-
W-D, dtd 18 Dec 1980, subject: "Test of TOW Crew Operating on the
MI13A1 (TOW) with MOPP (Mission Oriented Protective Posture)
Equipment.")

Message, R1216022 Feb 81, Cdr, HSC, HSOP-S0, subject: "The [ffect
of Chemical Protection Clothing and Enuipment on Combat Efticiency".

; s age 1§ blank.
77 Next paS

Lu“a_:w. e e




DISTRIBUTION LIST

Urganization

No, of N, of
Copies Organization Copies
i HODA (DAMA-ZD) 1

WASH, DC 20310
] HODA (LAMI-FIT)
NASH, DC 20314
1 HODA {DAMU-ZD))
WASH, NC 20310 1
1 HODA (IALU=SMZ)
daSH, £C 20310
\
i HODA (DAEN-ZR)
WASH, DC 20310
1 HGDA (UAMO-TICC/COL Robinson)
WASH, DC 20310
1
1 HJDA (DAMA-CSS-C)
wASH, DC 20310
1 HUDA (DASG-HCD/HAJ Beckey)
Pentagon, RM 20515
YASH, nC 20310
1
3 Comander
US Army Materiel Developmeat
4 Keadiness Command
ATTH: DRCNC (LTC Pittman)
DRCHE-DM
DRCGA-PA
5001 Fisenhower Avenue
Alexandria, VA 22333
1 Joint Chiefs of Staff 1

AT J-5
Washington, NC 20301

79

Uffice of the Under Secretary
of hefense for Research &
Development (FLS)

ATTN: Hp. T. @, Dasniell

pentaqun - Rwm INT729

Hashington, DC 2030

MSA {OR)
ATTN:. D, H, Fallin
Washington, NC 20301

Commgnder

US Amay Training & Doctrine
Cointigndt

ATTH: ATCD-=7 (COL J. Hojechi)

Fort Honroe, VA 23651

Commander

1S Army Concepts Analysis
Agency

ATIN:  CSUA-RGH (UL MakowsKi)

3120 UUnoduont Avenug

Bethesda, M0 20014

s Marine Corps

Office of leputy Chief of
Staff for Operations &
Training

Ground Combat Requirements
Sectien

ATTN:  Code 0TOG3Y

(MAJ B C. Henry)
Washington, DC 20380

H() USAF

ATTH:  AF XO0TA
Pventaqon

Washington, NC 20330




No. of
Copies

1

-—

DISTRIBUTION LIST (CONT'D)

Organization

Commander

US Army Armament Materiel
Readiness Command

ATTN: DRSAR-PE

Rock Istand, IL 61299

Director

USANCA

ATTN: MONA-SAL

7500 Backlick Road
Springfield, VA 22150

Commandant
Academy of Health Sciences
ATTN: HSA-IHE

HSA-CDB (CPT Connock)
Ft. Sam Houston, TX 78234

Commander

HQ, Health Service Command
ATTN: HSOP-S

Ft. Sanm Houston, TX 78234

HQSAMRDC

ATTN: Combat Casualty Care
Ft. Detrick
Fraderick, MD 21701
Commandant

US Army Quartermaster School
ATTN: ATSM-CDM

Fort Lee, VA 23801

Commandant

US Army Transportation School
ATTN: ATSP-CD-D

Fort Eustis, VA 23604

Commander
US Army Armor School
ATTN: ATZK-CSD

CPT Aiken
Fort Knox, KY 40121

commandant

US Army Field Artillery School
ATTN: ATSF-CA-NW (MAJ Bowers)
Fort Sil1, OK 73503

80

No. of
Copies

1

Crganization

HQ USAF

ATTN: AF XOXFM
Pentagon

Washington, DC 20330

Commander
US Army Military Folice & Chemicah
Schools Training Center
ATTN: ATZN-CM-AC
ATZN-CM-CDC (MAJ Schultz)

ATZN-CM-CDC (LTC Colclasure)

ATZN-CM-CS (LTC Jones)
ATZN-MP-CMM {MAJ McCammen)

Fort MzClellan, AL 36205
Commander

US Army Engineer School
ATTN: ATZA-CD

Fort Belvoir, VA 22060

Commander

US Arwy Infantry School

ATTN: ATSH-CD-MS-C (CPT Harris)
AT5H-W-D

Fort Benning, GA 31905

Commander
US Army Aviation Center & School
ATTN: ATZQ-D-T
ATZQ-D-M (CPT Savage)
Ft. Rucker, AL 36360

Commander

US Army Inteiiigence School
ATTN: Cml Officer

Ft. Huachuca, AZ 85613

Commander

US Army Ordnance Center & School
ATTN: ATSL-CD-SA (Mr. Miller)
Aberdeen Proving Ground, MD 21005

Commander
US Army Combined Arms Center and
Ft. Leavenworth

ATTN: ATZL-CAD-LN (LTC Haskins)
Ft. Leavenworth, KS 66027
Commander

NBC Defense School

ATTN: AFZI-PTS-TC

Ft. George G. Meade, MD 20755




No. of

Copies

DISTRIBUTION LIST (CONT'D)

Organization

Commander

US Army Tank Automative Command

ATTN: DRSTA-NR (LTC Brake)
DRSTA-SA

Watren, MI 48090

Director
Combat Developments Test &
Evaluation Office

ATTN: ATZK-CD-TE (MAJ D. McDonnell)

Fort Knox, KY 40121

Commander
US Army Combined Arms Training
Development Activity
ATTN: ATILCA-CA
ATZLCA-DL
ATZL.CA-CO
ATZLCA-SW
ATZLTDA-DS
ATZLTDA-AD
Fort Leavenworth, KS 66027

Commander
US Army Combinec Arms Center
ATTN: ATZLCA-TM-T
ATZLCA- TM-P
ATZLCA-TM-A
TZLCA-LJ
Fort Leavenworth, K5 66027

Comnander

US Army Readiness Region I
ATTN: AFKA-RR-AA

Ft. Devens, MA 01433

Commander

US Army Readiness Region [I
ATTN: AFKA-RR-BRD

Ft. Dix, NJ 08640

Commander

US Army Readiness Reagion III
ATTN: NBC Officer

Ft. Georqge G, Meade, MD 20755

Commandey

US Army Readiness Region IV
ATTN: AFKA-RR-D0

Ft. Gillem, GA 30050

No. of
Copies

1

81

Organization

Commander

US Army Readiness Group
ATTN: CML Staff, Bldg 44
Ft. Sam Houston, TX 78234

Commander

US Army Readiness Region VIII
ATTN: AFKC-RRA~0OPOD
Fitzsimmons Army Medical Center
Aurora, CO 80045

Commander

US Army Readiness Region IX

ATTN: AFKC-RRB-0OP

Presidic of San Francisco, CA
94129

Commander

US Avmy Forces Command
ATTN: AFOP-TAS

Ft. McPherson, GA 30330

Comrander

First US Army

ATTN: Chemical Officer

Fort Georgye G. Meade, MD 20755

Commander

XVII1 Airborne Corps
ATTN: AFZA-DPT-NC
Ft. Braag, NC 28307

Commander

IIT1 Corps

ATTN: Corps Surgeon
Assistant G3-Chemical

Ft. Hood, TX 76544

Conmander

24th Infantry Division

ATTN: Div Cml Officer
Div Surgeon

Ft. Stewart, GA 31313

Commander

197th Infantry Brigade
ATTN:  AFVE-CM

Ft. Benning, GA 31905

| SN



tNo. of
Copies

i

n

DISTRIBUTION LIST (CONT'D)

No., of
Organization Copies

Comnander 4
US Army Signal School &
Fort Gordon
ATTN: ATZHCD-CS
(CPT Hamilton)
Fort Gordon, GA 30905

Comnander
US Ary Missile & Hunitions

Center 3% School 3
ATTH:; ATSK-TME (CPTY Richards)
Hedstone Arsenal, AL 35809

Director
US Army TRADOC Systems Analysis
Activity
ATTN: ATAA-TCD
ATAA-TGH (J. Aguilar) 2
White Sands Missile Range, HH
86002

Comander

JS Arimy Combat Developments
Experimentation Corriand

ATTN: ATEC-PL-PA (MAJ Kontrim)

Fort Ord, CA 93941 ?

Comnander

Duagway Froving firound

ATThH:  STENP-MT-1A-S
(br. D. Parker)

Duaway, UT 384022

Comnander
US Arwy Tropic Tast Center
ATTN: STETC-TD
STETC-1T-A
(Or. ®, EXli0TL) i
Chemical Test Ofc
(CPT Lushbouah)
APQ, Miami, FL 34004

Commander

U5 Aray Foreign Science &
Technology Center

HEL Liaison Office

ATTH: DRXHE-FI (L. Washer)

220 Seventn Street, NE

Charlottesville, VA 22901

82

Organization

Commander/Director
Chemical Systems Laboratory
ATTN: DRDAR-CL

DROAR-CLY

DROAR-CLR

NROAR-CLW=P

(H. L. Gotoff)

APG-EA, Haryland 21010

Commander
S Army Natick R&D Command
ATTH:  DRDNA-VR
(LT #. S. Edwards)
DRONA-O
DRONA-VCA
Matick, MA 01760

Cormander
S Arny Foreign Science &
Technology Center
ATTM: DRXST-MT2
PDRXST-MTJ
220 Seventh Street, NC
Charlottesville, VA Zz290]

Director
US Army Human Engineering
Laboratory
ATTN: DNRXSY-HEL
DRXHE-IS (S. Jackson)
APG, Maryland 21005

Commander

US Army logistics Center

ATTH: ALTCL-CFT (MAJ Zeiqler)
Fort lLee, VA 2380

USAF

Tactical Air Weapons Command/
THLU

ATTH:  MAJ Banbini

Eqlin AFB, FL 32542




No. of
Copies

DISTKIBUTION LIST (CONT'D)

No. of
Oraanization Copies

Commander 2
US Army Readiness Region V

ATTN: AFKB~RR-A-NBC

Ft. Sheridan, IL 60037

Commander

US Army Readiness Region VI 1
ATTN: AFKB-RR-B-0

Fort Knox, KY 40121

Commagnder
193rd Infantry Brigade 2
ATTN: Cml Officer
Brigade Surgeon
APO, Miami, FL 34004

Commander
82nd Airborne Division 2
ATTN: Div Cml Section
Div Surgeon
Ft. Braag, NC 23307

Commander
101st Airborne Division 2
(AASLT)
ATTN: <Cml Officer
Div Surgeon
Fort Campbell, KY 42223

Commander

ITI Corps Artillery
ATTN: AFVI-HB

Fort Sil1l, OK 73503

Commander 1
25th Infantry Division

ATTN: Cml Officer

Schofield Barracks, HI 96557

Commander 1
194th Armored Brigade

ATTN: AFVL-S

Ft. Knox, KY 40121

Comander 3
Sixth US Army

ATTN: AFKC~0P-NBC

Presidio of San Francisco, CA 94129

83

Organization

Commander

3rd Armored Cavalry Regiment

ATTN: Cml Officer
Regimental Surgeon

Ft. Bliss, TX 79906

Commander

194th Armored Brigade
ATTN: Brigade Surgeon
Ft. Knox, KY 40121

Commander

9th Infantry Division

ATTN: Div Cml Officer
Div Surgecn

Ft. Lewis, WA 98431

Commander

2nd Armored Division

ATTN: Div Cml Officer
Div Surgecn

Ft. Hood, TX 76545

Comnmander

Tst Cavalry Division

ATTN: Div Cml Officer
Div Surgeon

Ft. Hood, TX 76545

Commander

11th Air Defense Artillery Group
ATTN: AFV3-B

Ft. Bliss, TX 79906

Commander

Fifth US Army

ATTN: AFKB-QP-N

Ft. Sam Houston, TX 78234

Commander

5th Infantry Division

ATTN: Cml Officer - Arty
Cm1 Officer - (M) DISCOM
BDiv Surgeon

Ft. Polk, LA 71459

L PO R P




No. of
Copies

DISTRIBUTION LIST (CONT'D)

Organization

Commander

USA Logistic Assistance Office

ATTN: Cml Officer
APO, NY 09303

Commander

8th Logistical Command
ATTN: Cml Officer
APQ, NY (9019

Commander
3rd COSCOM
APO, NY 09757

Commander

US Army Readiness Command

ATTN: Director of Plans &
Training

MacDill AFB, FL 33608

Commander
US Army Mobility Equipment
R&D Command
ATTN: DRDME-
DRDME-U
Ft. Belvoir, VA 22060

Commander

US Army Logistics Evaluation
Agency

ATTN: DALO-LEI

New Cumberliand, FA 17070

Commander

US Army Medical Intelligence
and Informaticn Agency

ATTN: SGMI-ZA

Ft. Detrick, MhD 21701

Commander

USAJFKCENMA

AT/N: Surgeon

Ft. Bragg, NC 28307
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HQ SAC
ATTN: DOTUD
Offutt AFB, NE 68113

Defense intelligence Agency
ATTN: DTIA
Washington, DC 20301

Department of Navy

Of fice of Deputy Chief of Staff
for Naval Cperations (Surface
Warfare)

ATTN: QOP-37CG

Washington, NC 20350

Naval War College

ATTN: 006

Newport, RI 02840

Commander

Wright Patterson Air Force Base

ATYTN: ASD/ACLD

Wright Patterson AFD, O 45433

(&b}

Chief

Us Army Readiness Group
ATTN: AFKR-RR-C-C-SP
Fort Si11, ON 73503

Cormander

US Army Infantry (entor
Chief, Planning Brancn
ATTN: ATZB-DPT-PO-NC
Ft. Benuing, GA 3190
Commander-1n-Chief,

Pacific Kescarch & Analysis
Office

J77, Box 13
Camp H.M. Smith, HI 96893
Commander

US Army Armament Research and
Development Command

ATTN:  DRDAR-SEA

Dover, NJ 0780

Commander
US Army Aviation Kesearch and
Development Cesmand
ATTN:  DRDAV-[I(C
DRDAV-B

St. Louis, MY 63166
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{.ommander t
7tn Infantry Division
ATTU:  Cal O figer
Div Surgeon
Ft. Ord, CA 9394]

Cormander i
tignhth US Arny

ATTit:  Cm) Ofcr

ARG, SE, CA 4630

Cominaarer ?
ath Infantry Division (flech)
ATTH:  Cm) Mcer
Jiv Suryeon
fort Carson, CD #8193

Comnander 1
172nd Infantry Brigade
ATTN:  Cml Ofcr

r-a R e Y nis
Fi. RICHATISoN . i

10605

Comnanuer 1

US Arny Europe & Seventh Army
[AEAEC-NC-SOR)

peputy Chief of Staff, Opns

APO Y 09403

Comngnder

1S Army Research & Standardi-
zaiion Group (Europe)

Box AH

APO, HY (9510 1

Commgnder
3rd Armored Uivision
ATTiH:  Liv Cul Urficer
iy Surgecon 1
AV(Y, Y 05039

Comminder

V Corps Artillery 1
ATIN:  Asst. G3-Chemical

APO, NY 019757

Comnmander

VII Corps Artillery

ATTH:  Asst. G3-Chewicdl
Corp Surgeon

APO, v u9i07

29

Nrganization

Commander

4th brigade, 4th Intantry
Division (MECH)

ATTH:  Cal fcr

AP, NY 04353

Commanner

37nd Air letfense Command
ATTH: Gl utficer

ARG, Y 09175

Corwander

nd Infantry Division

ATTH: iy Cal Ufcr
Div Surqgeon

APO, SE, CR 90274

Comander

VII Corps

ATTH: Asst, =3 Chenmical
APO, NY  nuing

Commander

1 torps (KUK/DS) firoup
ATTH: Corps Cnl Ofcr
APO, SF, CA 96358

cormanrler

2h7th Chemical Co.
ATVN: Cml Oicr
APD, SF, CA 9630Y

Coamander

19th Support Group (LOG)
ATTH: Ciil diter

APU, S, CA 46217

Comnlander
266:th Chaintcal hot,
APO, NY 04281

Comnanrder
USEUCON

ATTH: ECJh-0
APO, NY 09128
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Commander

US Anny Okinawa

ATTM: Cml Officer

APO, San Francisco, Ch 96331

Commander
US Army dJapan

ATTN: Cml Officer

APN, San Francisco, CA 96443
Commander

US Army Adivsory Group - Korea
ATTN: Cm1 Officer

£PO, San Francisco, CA 96302

Comnander

HHC, V Covrps

ATTN: Corps Surgeon
APG, NY 09079

Commander

1ot Infantry Division (FUD}
ATTN: Cml Officer

APG, NY 09137

Conmander

2nd Armored Cavalry Regiment
ATTN: Cml Officer

APCO, NY 04093

Commander
15t Armored Division
ATTN: Div Surgeon

Div Cm1 vfficer
APO, NY 09326

Comnander

Ird Armored Division, MMC {.0G)
ATTN: Cml Officer

AP, NY 09710

Commarider
3rd Infantry Division
ATTN: Div Cm! Officer
Div Suryeon
nn, NY 09031
Comrande
Ush Megical Command Bwvope
ATTN: Gl Officer
APO, NY 09180
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Commander

fith Infantry Division

ATTN: Cml Officer
Div Surgeon

APO, NY 09111

Commander

Southern European Task Force

ATTN: Cml Officer

APQ, NY 09168

Commander

21st Support command
ATTN: Cml Officer
APO, NY 09325

Commander

7th Army Training Center
ATTN: Cml Officer

AP, NY 06114

Cormander

Us Csmmand Berlin
ATTN: Cmi Officer
APO, NY 06742

Commander
27th Chemical Detachment
APD, NY 03169

Commar.der

Berlin Brigade
MTN: Cmi Officer
ARQ, NY 09742

Commander

11tk Armored (avalry Reaiment
ATTN: (ml Officer

ApO, NY  0914F

Diroctor

1J5, Marine Corps Noye topren® %
{valuation Coomand

AMTH:  DELVETR-FPD

Ouanti~a. VA 22134

Comnander
Mival Suiface Weapns {enter
ATTN: G507

Dahlgren, YA 17444
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Commander

US Army Operational Test and
Evaluation Agency

ATTN: CSTE-PON

5600 Columbia Pike

Falls Church, VA 22041

Commander

US Army Troop Support &
Aviation Materiel Readiness
Command

ATTN: DRSTS-BA

4300 Goodfellow Blvd.

St. Louis, MO 63120

Commander

Development Training (NBC
Section)

ATTN: ATZK-DPR-PO-C

Fort Knox, KY 40121

Commander

US Army Training Support Center
ATTN: ATTSC-CS-0PA

Fort Eustis, VA 2360

Commander

US Army Concepts Analysis Agency
ATTN: CSCA-RQN (Dr.-Ling)

8120 Woodmont Avenue-

Bethesda, MD 20014

US Army HEL

ATTN: R. N. Armstrong
Box 716

Fort Rucker, AL 36362
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Commander

Rocky Mountain Arsenal
ATTN: SARRM-F-E
Commerce City, CO 80022

Commander

US Army Missile Command

ATTN: DRSMI-DS

Redstone Arsenal, AL 35809

Commander

US Army Communications Research
and Development Command

ATTN: DRDCO-SA

Fort Monmouth, NJ 07703

Commander

Defense Technical Information
Center

ATTN: TCA

Cameron Station

Alexandria, VA 22314

Institute for Defense Analyses
ATTN: Alan Roife

400 Army-Navy Drive

Arlington, VA 22202

Commander

USAARMC

ATTN: ATZK-CD-SD (Hilkemeyer)
Fort Knox, KY 40121



